The designed sensor shown in Figure 1a is comprising by matrix, optical fibre with fibre Bragg gratings, a spacer, and a rigid base with a rectangular groove. First, only mall deformation of all components occurs due to the fracture strain of silica is only 0.6% [1] . Accordingly, it is reasonable to assume that all components are made by the linear-elastic material. Secondly, the optical fibre is well fixed on the rigid base by using glues (Aron alpha). The stiffness of the base made of ABS or Invar are three orders higher than that of optical fibre or the silicone film. Coupled with the above announcements, the fixed optical fibre can be considered as an elastic beam with the built-in condition. Thirdly, the film over the groove is simplified as a simplysupported plate. Because only part of bottom surface of the film is fixed on the base, while the top surface of the film is free. Moreover, the thin film is normally soft and has very low elastic modulus comparing to that of the base. For those reasons, the thin film can be simplified as a simply-supported plate. Fourthly, the groove has a sufficient depth, so that the optical fibre will not touch the bottom of the groove during deformation. Fifthly, the influences of the spacer on the flexural stiffness on the optical fibre and the soft matrix film are neglected. As well as the deformation of spacer in the compression direction is also neglected. Moreover, the spacer has a sufficient thickness, so that the optical fibre does not contact with the thin film on the zone over
S1. Theoretical treatment of structured fibre pressure sensor
The designed sensor shown in Figure 1a is comprising by matrix, optical fibre with fibre Bragg gratings, a spacer, and a rigid base with a rectangular groove. First, only mall deformation of all components occurs due to the fracture strain of silica is only 0.6% [1] . Accordingly, it is reasonable to assume that all components are made by the linear-elastic material. Secondly, the optical fibre is well fixed on the rigid base by using glues (Aron alpha). The stiffness of the base made of ABS or Invar are three orders higher than that of optical fibre or the silicone film. Coupled with the above announcements, the fixed optical fibre can be considered as an elastic beam with the built-in condition. Thirdly, the film over the groove is simplified as a simplysupported plate. Because only part of bottom surface of the film is fixed on the base, while the top surface of the film is free. Moreover, the thin film is normally soft and has very low elastic modulus comparing to that of the base. For those reasons, the thin film can be simplified as a simply-supported plate. Fourthly, the groove has a sufficient depth, so that the optical fibre will not touch the bottom of the groove during deformation. Fifthly, the influences of the spacer on the flexural stiffness on the optical fibre and the soft matrix film are neglected. As well as the deformation of spacer in the compression direction is also neglected. Moreover, the spacer has a sufficient thickness, so that the optical fibre does not contact with the thin film on the zone over 2 the groove. Sixthly, the wavelength of FBGs induced by the pressure applied from the spacer can be neglected comparing to that inducing by axial deformation. To construct the theoretical model, several assumptions are made. From these assumptions, three cases will be included: a simply-supported rectangular plate with a load uniformly distributed over a rectangle zone shown in Figure 1b , which is corresponding to the shape of the spacer, a simply-supported rectangular plate under a uniform pressure shown in Figure 1c , and a built-in beam under a uniform load over the center part shown in Figure 1d , corresponding to the length of the spacer.
S1.1 Theoretical Treatments of a Simply-Supported Plate under Uniform Pressure
Let us firstly consider the case of a simply-supported rectangular plate under a uniform load, p1, distributed over a shaded rectangle (corresponding to the spacer) with the sides of as and bs, shown in Figure 1b 
 , the moment, M, neglecting the influence of force in x-axial direction on the moment due to small deformation, is given by 
where the arbitrary constant C0 is the moment at the center of the beam. 
Finally, the deflection can be given by the integration of the shear and moment. 
The arbitrary constant, 
where hs is the thickness of the spacer. 
